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Abstract
Large-scale international surveys are important to globally evaluate, monitor, and promote 
children's mental health. However, use of young children's self-reports in these studies is still 
controversial. The Dominic Interactive, a computerized DSM-IV–based child mental health self-
report questionnaire, has unique characteristics that may make it preeminently appropriate for 
usage in cross-country comparisons. This study aimed to determine scale score reliabilities 
(omega) of the Dominic Interactive in a sample of 8,135 primary school children, ages 6–11 years 
old, in 7 European countries, to confirm the proposed 7-scale factor structure, and to test for 
measurement invariance of scale and item scores across countries. Omega reliability values for 
scale scores were good to high in every country, and the factor structure was confirmed for all 
countries. A thorough examination of measurement invariance provided evidence for cross-
country test score comparability of 5 of the 7 scales and partial scale score invariance of 2 anxiety 
scales. Possible explanations for this partial invariance include cross-country differences in 
conceptualizing items and defining what is socially and culturally acceptable anxiety. The 
convincing evidence for validity of score interpretation makes the Dominic Interactive an 
indispensable tool for cross-country screening purposes.
Keywords
child self-report; the Dominic Interactive; construct validity; measurement invariance; cross-
country research
Interest in globally monitoring the mental health of children to prevent the occurrence and 
exacerbation of child mental health problems is increasing. The National Research Council 
and Institute of Medicine (O'Connell, Boat, & Warner, 2009) presented prevalence estimates 
of the most common mental health problems in children and adolescents from over 50 
community studies across the world. These numbers revealed that 17% of the children and 
adolescents had one or more emotional or behavioral disorder (anxiety 8.0%, depression 
5.2%, disruptive disorders 6.1%, attention-deficit/hyperactivity disorder [ADHD] 4.5%, 
substance use disorder 10.3%). Also, comorbidity of these disorders appeared to be high, 
varying from 3–11%. Several studies have shown that the first symptoms of these mental 
health problems have their onset in childhood and that the prevalence of these subthreshold 
levels and comorbid manifestations is even higher, with estimates above 20% (Egger & 
Angold, 2006; Merikangas, Nakamura, & Kessler, 2009). In addition, if left untreated, there 
is a high risk of ongoing mental health problems or the occurrence of other mental health 
problems throughout adolescence and adulthood (Costello, Egger, & Angold, 2005; 
Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Ford, 2008; Reef, Diamantopoulou, 
van Meurs, Verhulst, & van der Ende, 2009). Furthermore, children with mental health 
problems in need of care are often not recognized or do not receive the necessary care 
(Jensen et al., 2011; Sourander et al., 2005). These findings warrant monitoring and 
evaluating child mental health and early screening of emerging mental health problems on 
an international level.
The World Health Organization, UNICEF, and the European Union spend considerable 
funding on large-scale health surveys to gain insight into the well-being of young children 
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across countries. These surveys are designed to obtain information on the prevalence and 
developmental course of mental health problems, related risk factors, and available care 
(Rutkowski & Svetina, 2014). Because a multimethod and multi-informant approach is 
preferred, these studies have used various sources of information, such as national statistics 
(e.g., number of children seeking treatment, money spent on child mental health care, child 
abuse, police reports) and information from parents, teachers, or clinicians. Although most 
scholars agree about the importance of using children to provide information on their own 
mental health status, there are still reservations about the reliability of such information due 
to limited language skills, cognitive skills, and self-reflective abilities (Fallon & Schwab-
Stone, 1994). Despite the increase in available self-report instruments, specifically for 
emotional problems (Silverman & Ollendick, 2005), no instruments have been developed to 
screen for a wide array of mental health problems (i.e., emotional and behavioral problems) 
in primary school children.
The Dominic Interactive, a pictorial computerized self-report instrument for screening 
mental health problems in primary school children (Valla, 2000), has been shown to be a 
valid alternative that partly overcomes these barriers. Traditionally, there are two approaches 
to conceptualize child mental health problems. The categorical approach is based on expert 
consensus about disorders containing distinctive combinations of symptoms. According to 
the dimensional approach, syndromes are derived from empirically co-occurring symptoms 
that move along a continuum from normal to clinical (Hartman et al., 2001; Lahey et al., 
2004). The Dominic Interactive is based on the categorical approach as reflected by the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric 
Association, 1994; DSM-5; American Psychiatric Association, 2013) and measures the 
symptoms of the seven most prevalent mental health problems in primary school children, 
including both emotional and behavioral syndromes (i.e., specific phobia [SPh], separation 
anxiety disorder [SAD], generalized anxiety disorder [GAD], major depressive disorder 
[MDD], oppositional defiant disorder [ODD], conduct disorder [CD], and ADHD). The 
items of the Dominic Interactive cover each of the symptoms as described in DSM, except 
for two that were considered to be developmentally inappropriate. All items (both text and 
pictures) went through an extensive selection procedure entailing clinical expert judgment, 
qualitative child evaluations, and statistical testing (Valla, 2000; Valla, Bergeron, Bérubé, 
Gaudet, & St-Georges, 1994; Valla, Bergeron, Bidaut-Russell, St-Georges, & Gaudet, 1997). 
Ten items that reflect positive behaviors comprise the Strengths and Competencies scale. 
Because these items are merely added to increase acceptability, they are not considered part 
of the original conceptual framework. By omitting time-related criteria (e.g., onset, duration, 
frequency), severity, and interference, and by displaying the symptoms using pictures of 
daily situations combined with both written and spoken sentences, some of the previously 
mentioned age-related barriers are overcome. This approach, however, also limits the utility 
of the Dominic Interactive to the sole purpose of screening for potential mental health 
problems and it is not meant to diagnose disorders. The Dominic Interactive, therefore, uses 
“tendencies towards” when referring to scale scores.
Several properties of the Dominic Interactive may even increase its utility in international 
survey studies. First, the instrument combines different modalities (i.e., text, pictures, and 
voice-over) to display symptoms, decreasing the possible risk of translation errors and 
Kuijpers et al. Page 3
Psychol Assess. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
subsequent cultural differences in the interpretation of the item content. Second, the 
ethnicity of the character can be adapted to White, Hispanic, Asian, or African, and each 
character has a corresponding ethnic and gender-neutral name to optimize identification of 
the child. Third, the Dominic Interactive is currently available in 11 different languages 
(e.g., English, French, Spanish, Turkish) with voice-overs from native speakers.
Although these characteristics of the Dominic Interactive may facilitate its usage in 
international studies, other challenges include cultural differences in understanding the 
underlying mental health constructs and interpreting the items that reflect the construct of 
interest (Rutkowski & Svetina, 2014; van Widenfelt, Treffers, de Beurs, Siebelink, & 
Koudijs, 2005). These challenges affect the comparability of scale scores across groups, 
making it imperative that latent variables are well operationalized and measured equivalently 
across countries, which is referred to as measurement invariance (Sass, 2011).
Without convincing evidence that measures have the same meaning across groups, valid 
conclusions about differences between groups are unwarranted. The scale scores of an 
instrument should meet the requirements of measurement invariance on at least three levels 
(Chen, 2007; Rutkowski & Svetina, 2014; Sass, 2011; Schmitt & Kuljanin, 2008). First, 
configural invariance requires the same items to be related to the same factors, indicating 
that each construct reflects the same underlying concept. Second, metric invariance refers to 
the equality of factor loadings of the items belonging to the construct, implying that all items 
contribute equally strongly to the conceptual meaning of the scale. Third, scalar invariance 
refers to the equivalence of thresholds of the items across groups, which makes it possible to 
compare mean differences. When measurement invariance is supported at a configural, 
metric, and scalar level, differences in scale scores can be attributed to authentic differences 
between groups on the latent variable of interest, and not to cross-country measurement 
differences, translation errors, or biases. The majority of studies on measurement invariance 
have involved subjects concerning human resources and organizational research (Schmitt & 
Kuljanin, 2008). In international child mental health studies, this psychometric concept has 
received little attention, and the available research has often been limited to a few groups 
and small sample sizes (Chen, 2007). To our knowledge, the only available large cross-
country study on measurement invariance of child mental health constructs used parent 
report (Child Behavior Checklist) and tested for configural invariance, but not metric and 
scalar invariance (Ivanova et al., 2007). It is therefore imperative to establish the construct 
validity and measurement invariance of scale and item scores of the Dominic Interactive to 
be able to use this screening tool for cross-country comparison.
Although many psychometric properties of the Dominic Interactive (e.g., internal 
consistency, test–retest reliability, criterion validity) have been examined with satisfactory-
to-good results in various countries, such as Canada, the United States, France, and the 
Netherlands (Bergeron, Berthiaume, St-Georges, Piché, & Smolla, 2013; Kuijpers, Otten, 
Krol, Vermulst, & Engels, 2013; Kuijpers, Otten, Vermulst, & Engels, 2014; Scott, Short, 
Singer, Russ, & Minnes, 2006; Shojaei et al., 2009; Valla et al., 2002), there is a paucity of 
studies on the construct validity and measurement invariance of item and scale scores. 
Available studies were conducted in only two countries (Canada and the Netherlands) and 
only in small samples, hampering a proper item-level confirmatory analysis (CFA). Instead, 
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these studies performed exploratory factor analysis at a scale level, both revealing a two-
factor structure, internalizing and externalizing problems (Dugré, Trudel, & Valla, 2001; 
Kuijpers et al., 2013). The latter research group also conducted a one-factor CFA for each 
subscale, finding good results for five of seven scales. The only proper CFA has been 
performed by Kuijpers et al. (2014) on the Dutch sample of the current study. In that study 
(Kuijpers et al., 2014), we verified the original seven-scale factor structure and confirmed 
measurement invariance of scale scores for sex and age, but we did not test for cross-country 
measurement invariance. Conclusively, to employ the Dominic Interactive in international 
epidemiological and prevalence studies, the instrument would greatly benefit from 
examining the factor structure in various countries and from determining measurement 
invariance of scale constructs across countries.
In sum, the purpose of the present study was to compute scale score reliabilities, test the 
proposed seven-scale factor structure, and, subsequently, to focus extensively on testing 
measurement invariance of scale and item scores of the Dominic Interactive in primary 
schoolchildren (6–11 year olds) across seven European countries. We expected to find good 
reliabilities for all scale scores in each country, with omega values exceeding alpha values 
(cf. Kuijpers et al, 2014). Furthermore, we expected to find evidence for the seven-scale 
factor structure in each country, although, considering the high level of comorbidity that has 
been established in prior prevalence and epidemiological studies (Egger & Angold, 2006; 
Merikangas et al., 2009), we did not presume the constructs to be independent. Finally, we 
did not have a clear expectation about measurement invariance, because no other large-scale 
study of a child self-report screening instrument has been conducted before.
Method
Sample and Participants
The School Children Mental Health in Europe (SCMHE) project was a cross-sectional 
European study (N = 8,135) conducted in seven countries: Bulgaria (n = 1,385), Germany (n 
= 894), Italy (n = 757), Lithuania (n = 1,278), Netherlands (n = 1,503), Romania (n = 1,397), 
and Turkey (n = 921). The purpose of this project was to establish a set of indicators to 
monitor children's mental health, to determine major risk factors, and to screen children for 
the most common mental health problems. The European Commission funded the project. In 
each country or in the participating regions of a country (e.g., Sardinia in Italy), primary 
schools were randomly selected. In each school, classes were randomly selected and in each 
class there was a random selection of five to six. The aim was to select 48 children in each 
school, 10 in each grade (five per class) for schools with five grades and 12 in each grade 
(six per class) for schools with four grades. In the Netherlands and Germany, more children 
per school were asked to participate, due to lower school participation. Mean age was 8.7 
years (SD = 1.44), with 97.7% falling in the 6–11 year age range. Boys and girls were 
represented equally (51.3% boys and 48.7% girls). The vast majority of children had a 
mother or father whose nationality was the country of residence, 97.2% and 96.5%, 
respectively. Statistics on German nationality were not available. In 53.8% of the families, at 
least one parent completed college or technical school, 35.7% completed secondary school, 
and only a minority (10.5%) had some primary or secondary education. Regarding 
Kuijpers et al. Page 5
Psychol Assess. Author manuscript; available in PMC 2017 May 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
community size, 34.2% of the children came from a rural area or small village, 24.6% lived 
in a small- or middle-sized town, and 41.2% lived in a large town. Community size and 
educational level were not distributed equally across countries. Descriptive statistics are 
presented in Table 1. The parents provided information on community size, nationality, and 
educational level. Due to low parent participation rates compared to child participation rates 
across the sample, demographics are only available for a sub-sample of children and 
therefore representativeness cannot be adequately determined. Additional information about 
the sampling method and the sample composition was described in the final SCMHE report 
(Kovess et al., 2015). Research in all countries received ethical approval from appropriate 
authorities.
Procedure
From the 14,317 children present in the randomly selected schools, parents of 9,084 children 
gave consent to participate and 8,135 children completed the Dominic Interactive and were 
included in this study. Main reasons for not being in this study were incomplete data or 
absence (e.g., illness) on the day of administration. In all countries, parents were informed 
about the purpose of the study and they could refuse participation by returning the consent 
letter. Interviewers visited the schools and, in small groups, selected children received a 
general instruction explaining the purpose of the study (i.e., to find out how primary school 
children think, act, and feel). They were reassured that their answers were confidential and 
were not evaluated as right or wrong. In the next step, they were prompted to put on their 
headphones and start the computer program (the Dominic Interactive). Children were 
allowed to ask questions, but school investigators were instructed not to suggest potential 
answers and to give children a sense of privacy by keeping a distance.
First, the child was guided through an example that introduced Dominic and explained the 
response method, that is, clicking the “Yes” or “No” button by using the mouse. Next, the 
child was presented with pictures of Dominic engaging in daily situations at home, in 
school, or with friends, and displaying a symptom of one of the mental health problems. The 
specific symptom was also printed in text at the bottom of the screen and read aloud by a 
voice-over, asking the child whether he or she ever felt, thought, or acted like Dominic. The 
administration took 10–20 min, depending on the child's age.
Measures
The Dominic Interactive is a child self-report screening instrument comprising 81 items that 
represent symptoms of the seven most prevalent DSM-IV mental health problems in school 
children and also match the DSM-5 criteria for: SPh, SAD, GAD, MDD, ODD, CD, and 
ADHD. The Strengths and Competencies scale consists of 10 positive items (Valla, 2000). 
The instrument is fully computerized, enabling children to independently answer the 
questions, automatically saving the answers (“Yes” coded as 1 and “No” as 0) and summing 
up the scale scores. Comparison with DSM-5 showed no differences in item content. See 
Figure 1 for an example of an item of the Dominic Interactive (Valla, 2000).
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Statistical Analyses
Reliability—In the first step, we computed Cronbach's alphas for each of the seven scale 
scores separately for each country. However, recently, there has been a debate about the 
usefulness of alpha measure (McDonald, 1999; Sijtsma, 2009). One reason is the required 
assumption that all items in a scale have the same true score variance (also known as tau-
equivalence). Relaxing this assumption in the context of structural equation modeling will 
give a better estimate for the reliability of scale scores (Bacon, Sauer, & Young, 1995). We 
computed McDonald's omega as an alternative reliability measure (Kuijpers et al., 2014; 
Stone et al., 2013). Consistent with these studies, omega (ωh) was computed from one-factor 
solutions by conducting CFA for each scale.
Factor structure—Because the theoretical framework of the Dominic Interactive is based 
on the seven most common DSM-IV mental health problems, we performed a categorical 
confirmatory factor analysis (CCFA) on the item scores of these seven scales and excluded 
the Strength and Competencies scale because it was not part of the proposed theoretical 
framework. With CCFA, the binary response scales of the items are represented by 
thresholds; the input for the analysis is a matrix with tetrachoric correlations and thresholds. 
In accordance with DSM-IV syndrome composition (Valla, 2000), some items are assigned 
to more than one scale (e.g., “irritability” is a symptom of GAD, MDD, and ODD). 
However, this hinders a simple CFA; therefore, we allocated overlapping items to the 
original scale. See Appendix A in the supplemental materials for a path model of the 
hypothesized factor structure. We conducted CFA in Mplus, Version 6.1 (Muthén & Muthén, 
1998–2007) using the WLSMV-estimator (i.e., weighted least square estimator with a mean- 
and variance-adjusted chi-square test statistic) due to binary response categories. We used 
chi-square values, p values, the comparative fit index (CFI), and root mean square error of 
approximation (RMSEA) to evaluate the goodness of model fit. According to the 
conventional criteria, a CFI greater than .90 and RMSEA less than .08 are considered 
acceptable and a CFI greater than .95 and RMSEA less than .05 are considered good 
(Marsh, Hau, & Wen, 2004). Because children in each country are nested within classes and 
classes within schools, the possibility exists that the data are nonindependent. To correct for 
nonindependence, we applied the COMPLEX procedure in Mplus to get unbiased estimates 
of the standard errors. Only the standard errors are affected, and they become slightly higher 
compared with the uncorrected results. Due to software limitations, it was not possible to 
correct for schools and classes simultaneously. We compared the results corrected for 
schools with the results corrected for classes and found no differences in significance levels 
of the parameter estimates. The results corrected for schools are presented in this article.
First, we tested the seven-factor solution for each country separately. Next, to test 
measurement invariance of scale constructs, we followed a three-level process to explore in 
depth the proposed underlying DSM-IV structure across countries. First, we tested 
configural, metric, and scalar invariance across countries for the overall seven-scale 
structure, following Steenkamp and Baumgartner's (1998) recommendations. Configural 
invariance measures overall model fit of the underlying latent factors, assuming an equal 
pattern of zero and nonzero loadings across countries. Metric and scalar invariance were 
tested simultaneously because of the binary (categorical) nature of the variables (Muthén & 
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Muthén, 1998–2007; Kim & Yoon, 2011). Metric invariance implies equal factor loadings 
across countries. Scalar invariance implies equal thresholds across countries. With a chi-
square difference test (DIFFTEST in Mplus), the fit of the configural model was compared 
with the (equal loading and threshold) constrained model. A significant chi-square indicates 
inequality of factor loadings and thresholds. However, scale length, sample size, and number 
of groups have a direct effect on the chi-square difference test and, as a result, trivial 
differences may be specified as a model misfit (Chen, 2007; Rutkowski & Svetina, 2014). 
Therefore, we conformed to the recommendations of Chen (2007) and Cheung and Rensvold 
(2002) that invariance should not be rejected if the decrease in CFI is less than .01 and the 
increase in RMSEA is less than .015.
Global fit measures can mask the invariance of individual items (e.g., if all items of a scale, 
except for one, show perfect measurement invariance, global fit measures will still show 
acceptable values; Schmitt & Kuljanin, 2008). Therefore, we repeated the measurement 
invariance tests across countries for each scale separately (measurement invariance per 
scale). To get a more detailed picture to detect items responsible for noninvariance, we 
followed a two-step procedure. First, we computed a fully constrained model (implying 
equality of factor loadings and thresholds of all items for each scale). Next, we relaxed 
factor parameters for each item separately (i.e., allowed the factor loading and threshold of 
that specific item to vary freely) and compared the relaxed model with the fully constrained 
model. CFI changes exceeding the .01 criterion and RMSEA changes exceeding the .015 
criterion were indicative of noninvariance of an item across countries (measurement 
invariance per item).1
Results
Reliability
Alpha coefficients for all scale scores were consistent across countries, showing moderate-
to-acceptable values for most scale scores (see Table 2). Good values (>.80) were primarily 
found for scales scores for MDD, CD, and ADHD. Lowest alpha coefficients were found for 
scale scores for SPh and SAD (range: .54–.75). Omega values for all scale scores appeared 
to be in a good-to-high range (range: .80–.97) across countries. Only six values were below .
80, but still in an acceptable range (range: .75–.79).
Construct Validity: Factor Structure for Each Country
For each country, the seven-factor model showed acceptable fit measures, with CFI values 
ranging from .894–.946 and RMSEA values ranging from .011–.016, confirming the 
proposed underlying factor structure. Table 3 shows Pearson correlations among the seven 
scales for all seven countries and the range of correlations across countries. As expected, 
results showed substantial correlations between all scales with the exception of CD with the 
anxiety scales (SPh, SAD, and GAD). MDD also had substantial correlations with the 
anxiety scales and with ODD, CD, and ADHD.
1The syntaxes of all analyses can be requested from the corresponding author.
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Construct Validity: Overall Measurement Invariance
The baseline model (factor loadings and thresholds free to vary across the seven countries) 
showed an acceptable-to-good model fit, χ2(21966) = 26,305.75, p = .000, CFI = .928, 
RMSEA = .014. This indicates that configural invariance of constructs across countries is 
supported by acceptable CFI values and good RMSEA values, confirming the similarity of 
the seven-scale factor structure across countries. The constrained model also showed an 
acceptable-to-good model fit, χ2(22410) = 27,378.45, p = .000, CFI = .918, RMSEA = .014. 
The chi-square difference test showed that the constrained model differed significantly from 
the baseline (configural) model, Δχ2(444) = 2,656.98, p = .000, although changes in CFI 
(ΔCFI = −.010) and RMSEA (ΔRMSEA = .001) were within the acceptable limits of .01 
and .015, respectively. This indicates that metric invariance and scalar invariance were 
supported, confirming the equivalence of factor loadings and thresholds of items across 
countries.
Construct Validity: Measurement Invariance per Scale
We also tested measurement invariance for each scale separately across countries. Table 4 
shows that all fit indices for configural invariance were acceptable to good, with CFI values 
ranging from .932–.990 and RMSEA values ranging from .017–.053. Constraining factor 
loadings and thresholds to be equal across countries yielded acceptable-to-good CFI values 
and good RMSEA values for five of the seven constructs. The SAD and GAD scales showed 
unacceptable fit values.
Although the fit measures of the constrained model were satisfactory for five of the seven 
constructs, the changes in these fit indices compared with the baseline model (ΔCFI and 
ΔRMSEA) showed ambiguous results. The changes in CFI values of six of seven scales 
exceeded the recommended criterion of .01 for every scale except for CD, implying that the 
scale scores of these six scales were noninvariant. However, the changes in RMSEA for five 
of seven scales were below .015, except for SAD and GAD, indicating that only these two 
constructs were noninvariant. Applying the most stringent criteria, that is, invariance 
meeting the recommended standard of ΔCFI as well as ΔRMSEA, all constructs except CD 
would be noninvariant across countries.
Construct Validity: Measurement Invariance per Item
To obtain a more detailed picture of the ambiguity of the measurement invariance results for 
each scale, we analyzed which item scores contributed significantly to changes in CFI and 
RMSEA by comparing the fully constrained model of each scale (i.e., equal loadings and 
thresholds across countries) with a relaxed model (i.e., factor loading and threshold of one 
item at the time to vary freely). Examining the changes in CFI, nine items (three belonging 
to SAD and six belonging to GAD) exceeded the standard of .01, indicating that these item 
scores significantly contributed to the metric and scalar noninvariance of that scale construct. 
None of the ΔRMSEA values exceeded the standard value of .015. Changes in CFI and 
RMSEA for all items of the other scales were within the acceptable limits of .01 and .015, 
respectively, suggesting that these item scores are invariant at a metric and a scalar level. 
Table 5 displays the results of the chi-square difference tests for each item of SAD and 
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GAD, including the factor loadings and thresholds of the baseline model. See Appendix B in 
the supplemental materials for the results of items of the other scales.
It was not possible to test whether factor loadings or thresholds caused the noninvariance, 
because for this type of (binary) data, both parameters must be estimated simultaneously. 
However, computing the variance of the factor loadings and the thresholds for each item of 
SAD and GAD across the seven countries showed that the factor loadings varied from .00–.
04 (M = .01) and that the thresholds varied from .00–.30 (M = .07). This suggests it may be 
more plausible that differences in thresholds rather than differences in factor loadings caused 
noninvariance of these items.
Based on the integration of the results from the three-level process while applying the most 
stringent criteria (i.e., both ΔCFI and ΔRMSEA may not exceed the recommended cutoffs 
for items and scales to be defined as invariant), we concluded that five of seven scale 
constructs were invariant across countries, and SAD and GAD were partial invariant (i.e., 
some items are invariant but some are not).
Discussion
This study aimed to test the scale score reliability and to confirm the proposed DSM-IV–
based seven-scale factor structure of the Dominic Interactive, a child self-report screening 
instrument, across seven countries. Next, we conducted detailed analyses to examine 
measurement invariance of the seven scale constructs. The scale score reliability of all seven 
scales of the Dominic Interactive appeared to be good in each country, with omega values 
exceeding alpha values, which indicates that relaxing the assumption of identical true score 
variance of items will provide better reliability estimates, as suggested by other scholars 
(Muthén, 1984; Revelle & Zinbarg, 2009; Stone et al., 2013). The proposed DSM-IV–based 
seven-scale factor structure of the Dominic Interactive (Valla, 2000) was supported in each 
country, implying that the same conceptual model underlies the Dominic Interactive within 
each country.
Regarding measurement invariance, the conceptual model was similar across countries for 
five of the seven scale constructs (i.e., SPh, MDD, ODD, CD, and ADHD), indicating that 
the items of these scales are related equally strongly (metric invariance) to the same latent 
construct (configural invariance) and item thresholds are similar across countries (scalar 
invariance). This justifies the comparison of scores of these five scales across the seven 
European countries, thereby increasing the prospects of applying the Dominic Interactive in 
cross-country prevalence and epidemiology studies. The partial construct invariance of SAD 
and GAD across countries appeared to be related to the variability in thresholds of specific 
items rather than in factor loadings. This means that the average scale score is higher in one 
country than another country. Comparing the prevalence rates of separation and generalized 
anxiety across countries is therefore precarious. One possible explanation concerns the 
meticulous translation from the original French and English items into other European 
national languages and to accurately operationalize and reflect these inner mental states 
(Sass, 2011; van Widenfelt et al., 2005). In particular, the GAD scale contains items that are 
difficult to operationalize and differentiate from other factors, as was shown in prior studies 
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(Kuijpers et al., 2013; Kuijpers et al., 2014). A second possible explanation is that the 
conceptual meaning of separation and generalized anxiety may vary across countries, 
depending on the cultural context of reference and what is considered socially acceptable or 
problematic fear (Sass, 2011; van Widenfelt et al., 2005). These explanations are referred to 
as linguistic and conceptual equivalence, respectively, and are intertwined with statistical 
types of equivalence as tested in the present study (Ho et al., 2014). Although the guidelines 
for the development and translation of a test emphasize that translation of the gist of the 
concepts is more important than literal word-to-word translation, this might also lead to an 
increased risk of errors and differences in conceptual meaning and interpretation of items 
(Gudmundsson, 2009; van Widenfelt et al., 2005). Future studies should reflect on these 
complementary types of equivalence, because limited linguistic and conceptual equivalence 
might account for the presently found differences between countries in the anxiety scale 
scores.
The literature provides no specific guidelines on how to deal with partial invariance, that is, 
what to do when some item scores are invariant and some are not, and how this affects the 
reliability of the scale scores and the validity of the meaning of the scale, and the decisions 
that are made based on this (Millsap & Kwok, 2004; Schmitt & Kuljanin, 2008). The 
proposed options (e.g., deleting items, retaining all items, quit using the entire scale) all 
depend on other aspects, for example, the amount of noninvariance, the number of 
noninvariant items, and the purpose of the measure (Millsap & Kwok, 2004; Sass, 2011). 
Exploring the source of the noninvariance and its impact on the outcomes can be an 
important next step to substantiate this decision-making process (Schmitt & Kuljanin, 2008). 
Although noninvariance of some items does not necessarily imply the entire scale is 
unusable, caution is warranted when making cross-country comparisons, and possible 
inference problems, biases, or errors should be considered (Millsap & Kwok, 2004; Sass, 
2011).
The limitations of this study are predominantly methodological and statistical. First, the 
national samples may not be completely representative, because, in some countries, the 
sampling procedure was restricted to certain areas (e.g., the Istanbul area in Turkey), or was 
adapted due to a limited number of schools willing to participate (e.g., in the Netherlands 
and Germany). This could have influenced the measurement invariance of scale constructs 
because associations between items and their underlying latent variable may vary not only 
across countries, but also across subpopulations. In addition, ongoing immigration of people 
from outside Europe and the migration and increased blending of European cultures and 
subpopulations also might have influenced measurement invariance of scale constructs, 
because differences between countries might be less pronounced. However, this study was a 
first attempt in determining whether the Dominic Interactive could be useful as a screening 
tool for mental health problems of children living in various European countries and 
whether, in general, the scales and scale scores could be comparable at country level. Testing 
whether there are differences in interpretation of scale scores between the dominant culture 
and subcultures or between various ethnicities requires different selection procedures. The 
present sample size was too small to create relevant subgroups and was not selected for this 
purpose. This would be of great interest for future research.
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A second limitation is that the European countries in this study do not represent Europe in 
total. Specific regions were not represented (e.g., Scandinavian countries) or 
underrepresented (e.g., Southern Europe). This warrants careful attention when generalizing 
the present results to other European countries. A final statistical limitation does not 
necessarily concern the present study directly but relates to the general lack of available 
research on measurement invariance of the proposed constructs as measured by screening 
instruments in the field of child mental health (Schmitt & Kuljanin, 2008). Currently 
available research is based mainly on simulation studies or conducted predominantly on a 
limited number of groups, items, and factors; small sample sizes; continuous item responses; 
and normally distributed data. In the present study, we had a sample of over 8,000 cases, 
seven groups, seven factors, 81 items, categorical item responses, and skewed data 
distributions. This makes it difficult to determine whether the performance of the fit statistics 
in the present empirical study is comparable to prior findings (Sass, 2011). Consequently, 
there is a need for more research on measurement invariance of the proposed constructs as 
measured by screening instruments in international surveys, and we greatly encourage 
scholars to extend this to the field of child mental health assessment.
Finally, one important theoretical limitation should be mentioned regarding DSM as 
underlying conceptual framework of the Dominic Interactive. Confirming the proposed 
factor structure in every country does not necessarily imply this is also the best or only 
model to conceptualize child mental health problems. There has been discussion whether 
this framework is applicable to children. Because correlations between specific problem 
clusters (e.g., anxiety disorders) are generally high, this could imply that mental health 
problems might be less differentiated in children and it has been argued that a simpler model 
might more accurately reflect the developmental characteristics of young children (Lahey et 
al., 2004, 2008). Future studies comparing several theoretically based models (e.g., 
categorical and dimensional or with a varying number of factors) might give a more detailed 
insight into the taxonomy of child mental health problems in various countries (cf. Hartman 
et al., 2001) and might potentially clarify some of the presently found between-country 
differences in the SAD and GAD scale scores. In addition, the substantial correlations 
between most scales do not suggest potential second-order factors. However, there also 
appeared to be differences in interscale correlations between the countries, so exploring 
comorbidity in child mental health problems on a cross-country level might also be 
interesting for future studies.
Conclusion
This study greatly adds to the field of child mental health assessment because it is the first to 
adopt such a sophisticated procedure to analyze the comparability of a child self-report 
instrument across countries. This study convincingly showed good results for five of the 
most common mental health problems in primary school children (i.e., SPh, MDD, ODD, 
CD, and ADHD) and two scales needing further research (i.e., SAD and GAD). Finally, it is 
worth mentioning that the item content of the Dominic Interactive scales still matches the 
criteria of the currently implemented DSM-5. Conclusively, this study does not only hold a 
plea for child mental health research to face the methodological challenges that arise in the 
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context of doing cross-country surveys, but it also demonstrates the unique properties of the 
Dominic Interactive and its utility within this specific context.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Example of a symptom of the Dominic Interactive. Adapted from Dominic Interactive by J. 
P. Valla, 2000, Montreal: DIMAT. Copyright 2000 by J. P. Valla. See the online article for 
the color version of this figure.
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